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(54) Treating subterranean formation 

(57) A subterranean formation is treated with a par- 
ticulate laden fluid whereby particulate flowback is re- 
duced or prevented. The fluid comprises a mixture of a 
particulate, a tackifying compound and a multifunctional 
material, and the tackifying compound retards move- 



ment of at least a portion of the particulate within the 
formation upon flow of fluids from the subterranean for- 
mation. The multifunctional material subsequently re- 
acts with said tackifying compound to consolidate at 
least a portion of said particulate within said formation. 
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5 mation. ^ y OTe proauction of hydrocarbons from a subterranean for- 

used in the recovery process. The ^i^iTSS^TL" ? hydrocartoon P rodu <*on equipment 

auction. Further, me transported paSaS 
'0 expense to the processing separated from the recovered hydrocarbons adding further 

Sean^ 

gravel packing or propped fracturing P a °' n9 P art ' cu,a,es a wellbore or formation, such as. by 

- as a ™^:^^^^zzz s rr e materiais as a ^ 

orations, proppant is carried into fractures waZ Z ^ZTn ^ ^ ^ We ' ,bore ' ln fracturin ° °P- 

formations to a point where fractures are devefooed TZSS^TTT * aPP " ed l ° th8S8 sub terranean rock 
outwardly awayfrom the wellbore wNnk to Mta^.T^S^" 3 ViSC0Sif ' ed fracturing ,,uid is ca " ied 
release of pumping pressure the IS £ a " d 6Xtended with continued P""!** Upon 

solids from the produced hydroc^^^SSl^ P ^ e<,Uipm8nt ' 1,18 need ,or se P ara «°n of 
the proppant does not remain within the f^^ 
» Proppant flowback often may be a aggravated bv Wh^lT^nZl^ conductwty of the created flow channel, 
ulation treatment. Aggressive flowbac'k gene^em iSSKSSTY. 1 ?^ * ^ We " a " er a S,im " 
to aboutO.1 barrels per minute (3PM) oer Perforation «f IV . °1 treatment flu,d « * rate of from about 0.001 
formation. Such fiowback rates a^ 

formation. The rapid flowrate can result in lame «S2S«2 ~ Up ° n the pro P pant Educed into the 

occurs or where inadequate MdJSS^SZS^ T^S?" 9 im0 "" W8l,bore be,0 ' e closure 
as it returns a wellbore to production ofhydVo^ 

[0006] Currently, the primary means KSZSlr!' ^ WOt " d reSU,t from other techniques, 
pants or resin consolidation oTthe „°" " Pr ° b ' em * t0 emptoy r8S, ™ ated prop- 

the cost of resin-coated proppant andT£e"Z S„,y as 71^5?^^*-^ Furtb8 < 

of ttie proppant placement. Resin-coated proppant is not afcavs d£l J* * fiVe ,0 tW8nty five percent 
unrformly within the fractures. Another means lowing 2 a Z J"! ' S S ° me difficult y in P ,acin 9 * 
turing pressure once the fracturing operation hmZS^S^J^STT* * been t0 flradua,ly re,ease frac " 
proppant builds slowly allowing the £m!^iSXiS^n T't P ' 8SSUre ac,in 9 a 9 ainst ,na 

ning of hydrocarbon production. Such ^SSn^SSSSL^ " * Mg f,uid and *° begin- 

wellbore until the treatment fluid is removed undes,rable . "°wever, s.nce it reduces the production from the 

toTln?^^^ 

Typically, such so-ca.ied "grave. P^SLlSSS^^S ST !"* *" °' ^^bons. 

or sand having a mesh size between about 10 and 60 mesh n SlT KfT ° f 3 qua " tity °' 9 ravel and/ 
forma«on adjacent to the wellbore. It is eom^l^^^T^ ^ ,h9 consolidated 
a porous matrix through which formation fluidsVan oass St^,^, 

sand and/or fines transported to the near SKCSSST 8 *! ** ° f —undated 
res,n-coated gravel which is either partially cured and mSmSm^SSS'^T 9 PartiCl8S may COnstitu,e a 
of a chemical binding agent once the gravel is in olac h Z » ^ " 9 ° r Ca " 08 cured * 30 overf '^h 
a flentsorhardenableadhesivesdire^ kn ° Wn t0 add various hardenab 'e ""ding 

[0008] U.S. Patents 5,330,005, 5,439 TsZ 5 W^SS2!^^, h ^ te ^^'^ , ^ 
coating proppants or gravel packs by the incorporaton 5 a fibmut . < T SOm,n8 m8 difficu,,ies of resi " 

introduced into the subterranean formation. ZZ^^ZT!!!^ "* WhiCh *• PartiCU,a,8s are 
eters and a diameter of from about 6 to about 2oTSs t^SL ^° 9 "1? UPWard ' y fr ° m about 2 mil,im " 
The fibers are believed to act to bridge across coStSZ and 222 in tn Sma " er d ' amet8r also ma * be used - 
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the manner achieved by use of resin coated particulates. 

[0010] U.S. Patent 5,501,274 discloses a method tor reducing proppant flowback by the incorporation of thermo- 
plastic material in particulate, ribbon or flake form with the proppant. Upon deposition of the proppant and thermoplastic 
material in the formation, the thermoplastic material softens and causes particulates adjacent the material to adhere 
5 to the thermoplastic creating agglomerates. The agglomerates then bridge with the other agglomerates and other 
particulates to prevent flowback from the formation. 

[0011] It would be desirable to provide a more permanent method which will bind greater numbers of particles of the 
particulate to one another whereby agglomerates may be formed which would further assist in preventing movement 
or flowback of particulates from a wellbore or formation without significantly reducing the permeability of the particulate 
w pack during aggressive flowback of treatment fluids. 

[0012] We have now devised a method of treating a subterranean formation to form a porous particulate pack that 
inhibits the flow of particulates back through the wellbore during the production of hydrocarbons without significant 
effects upon the permeability of the particulate pack. 

[0013] In accordance with the invention, a method of treating a subterranean formation penetrated by a wellbore is 
15 provided comprising the steps of providing a fluid suspension including a mixture of particulate material, a material 
comprising a liquid or solution of a tackifying compound, which coats at least a portion of the particulate upon admixture 
therewith, and a hardenable resin, which coats or is coated upon at least a portion of the particulate, pumping the fluid 
suspension including the coated particulate through the wellbore and depositing the mixture in the formation. Upon 
deposition of proppants having been coated with the tackifying compound and resin material mixture in the formation 
20 the coating causes particulate adjacent to the coated material to adhere to the coated material thereby creating proppant 
agglomerates which bridge against other particles in the formation to minimize initial particulate flowback and the 
hardenable resin subsequently consolidates the particulate before and during flowback. 

[0014] The coated material is effective in inhibiting the flowback of particulate in a porous pack having a size ranging 
from about 2 to about 400 mesh in intimate admixture with the tackifying compound and hardenable resin coated 
25 particulates. 

[0015] The coated material is effective in consolidating particulate into the form of agglomerates in a formation as a 
result of a fracturing or gravel packing treatment performed on a subterranean formation during aggressive flowback 
of the treatment fluid. 

[0016] In accordance with the present invention, a liquid or solution of a tackifying compound is incorporated in an 
30 intimate mixture with a particulate material such as conventional proppants or gravel packing materials together with 
a hardenable resin and introduced into a subterranean formation. 

[0017] As used in this specification, the term "intimate mixture" will be understood to mean a substantially uniform 
dispersion of the components in the mixture. The term "simultaneous mixture" will be understood to mean a mixture 
of components that are blended together in the initial steps of the subterranean formation treatment process or the 

35 preparation for the performance of the treatment process. 

[0018] The coated particulate or proppant material may comprise substantially any substrate material that does not 
undesirably chemically interact with other components used in treating the subterranean formation. The material may 
comprise sand, ceramics, glass, sintered bauxite, resin coated sand, resin beads, metal beads and the like. The coated 
material also may comprise an additional material that is admixed with a particulate and introduced into a subterranean 

40 formation to reduce particulate flowback. In this instance the additional substrate material may comprise glass, ceramic, 
carbon composites, natural or synthetic polymers or metal and the like in the form of fibers, flakes, ribbons, beads, 
shavings, platelets and the like. In this instance, the additional substrate material generally will be admixed with the 
particulate in an amount of from about 0.1 to about 5 percent by weight of the particulate. The tackifying compound 
comprises a liquid or a solution of a compound capable of forming at least a partial coating upon the substrate material 

45 with which it is admixed prior to or subsequent to placement in the subterranean formation. In some instances, the 
tackifying compound may be a solid at ambient surface conditions and upon initial admixing with the particulate and 
after heating upon entry into the wellbore for introduction into the subterranean formation become a melted liquid which 
at least partially coats a portion of the particulate. Compounds suitable for use as a tackifying compound comprise 
substantially any compound which when in liquid form or in a solvent solution will form a non-hardening coating, by 

so themselves, upon the particulate which facilicates agglomeration and will increase the continuous critical resuspension 
velocity of the particulate when contacted by a stream of water as hereinafter described in Example I by at least about 
50 percent over the particulate alone when present in a 0.5 percent by weight active material concentration and increase 
the initial critical resuspension velocity by at least about 50 percent over the particulate alone. Preferably, the continuous 
critical resuspension velocity is increased by at least 100 percent over particulate alone and most preferably at least 

55 about 1 50 percent over particulate alone and the initial critical resuspension velocity is increased by at least 75 percent 
and most preferably at least 1 00 percent over particulate alone. A particularly preferred group of tackifying compounds 
comprise polyamides which are liquids or in solvent solution at the temperature of the subterranean formation to be 
treated such that the polyamides are, by themselves, non-hardening when present on the particulates introduced into 
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the subterranean formation. A particularly preferred nmrf, «■.»!«,„„ * 
cially available polyacids and a polyene Scomm^ 

dibasic acidsoontainingsometriLand^ «Wn* such as mixtures of C^ 

with polyamines. Other polyacids include Z7SZ^^^T^T^ ei ^^ uena ^ 
acrylic acid and the like. Such acid compounds 2e avaC f mm com^f T U**" 1 ma ' eiC 3nhydride «■ 
and Emery Industries. The reaction products leZ*^t™Z7*T? 38 ^ Uni °" Camp ' Chemta »- 
[0019] in general, the polyamides of the diHUSSS^' P ' Champ '° n Chemicals . «nc and Witco. 

polyacids predominately haLg tZ or more aS un Z^^TT PWdUC8d talChW,Se P rocessi "9 °' 
the manufacturing industry, the polyacid Tand S, nSn ? P 3 P 0 Vamine. As is well known in 

the mildly exotheLc formaton^me amlneS^ 

dration and formation of the polymer mel by ttool* 2™ T ? " ,0 PTOm0te dehy- 
leaving the polyamide. The molecular weight JSKEEE g hh f I °' reaCti °" ' S C ° ndenSed ™» removad 
feedstock, heating rate, and judicious S5S5JSSS?J5 £ T 7 COn,r °" ed * Ch0iCe 3,1(1 ratio of 
erally an excess of polyamine is present „ T t0 , ,ermina,e Chain P ro P a 9 a »'°"- Gen- 

by distillation, if desired. Often a solve* wSZl UnreaCted amines can be 

to produce a liquid solution mat can read iy 2 ^£ ^ c ^ZtZ COndensati °" product 

temperature of from about 225'F to about ^F^^a^^f^ ^ 9en6ra " y * accom P ,is "«a at a 
reaction. The polyamines can comprise, fo «mSlSZl!2 ? T 6 C ° ndenSed Water from the 
no ethyl piperazine and the like. ethylened.amme d.ethylenetnamine, triethylene tetraamine, ami- 

ss cs^^^ rs^at^ r ion w,m methy,ene *-* 
issrp^aa"rr inc,ude nquids and — - « * 

[0023J The tackifying compound is Smixed wTtn foe 222 ^ * reSi " S SUCh 38 She " 3C and 1,16 'in- 

active material by weight of me coated paS to KESJS^S? °' ^ ^ °" 1 10 3b ° Ut 3 0 P ercent 
the larger quantities generally do not significant^^ 

of the particulate pack. Preferably, the Lkify^mZd^ aS wS ZlTfl^ ** Permeabili * 
ranean formation in an amount of from about 0 25 to aZt I >c »he part culate introduced into the subter- 
[0024] When the tackifying compound is £K 1 Mother SEE 2 °°T 
wh.ch is to be at least partially coated with the teckifvino rnmnlnnJ u , 6 3dm,xed Wlth the Particulate and 
present in an amount of from about 10^^!^ 9lassf ibers or the like, the compound is 
materiai and generally from about 0.1 to Sb^J^^ZTTF^**" 9'ass fibers or other added 
which the coated material is intimately iSSt ZTe^Z ST * W&9M °' the qU3n,i * of P articula ^ w"h 
about 50 to about 1 50 percent of the materS whiTh k 2 . * 9 com P° und is P^ent in an amount of from 
then added to the particulate. T ** 3nd 

ss t r H at ,east a p °* n ° f ^*«;rs tratad with *• additionai m3t - i31 ■* 
SX ~r p^ compo Und capable of bejng at least 

temperature such as can olr with the "sole re ns It aSLTfVS T h6atin9 ^ ,0 3 hi 9 h " 
initiates polymerization. Admixtures of resins sue « me resote a^dtoll^?^ " Cr ° ss> ' mke, to ,ha 'esin which 
resole resin is incorporated to initiate polymerization^^ Tnovalac »T? may be U,i ' ized wherein sufficie "« 
U.S. Patents 5.420,1 74; 5,216,038; 5 425 99^ ^nd 4 888 2^0 th« 1?^? rGSinS 3,6 d8SCribed in ,or ^mple 
by reference thereto. Particularly preferred resfns ?£Ef££2!i flTS °' WWCh ^ incor P° ratad "erein 
Chemical Company. Houston. Texas. P^oTrlZ^oZ ^S from "* tan She " 

D,v IS ion. Forrest Park, Illinois, furan resins such as "ARS-ISOO- r«l ,!! IT Cme ReS,n Cor P ora t''°n, Borden 
Illinois and novalac Resins such as 'Bakelite 9282 FP" Sn !? •? m AdV3nCed Resin S ^ ems - De s Plains, 
[0026] The resin is admixed with me partllf to in Z f T^* U ° m AdV3nced Resin s ^tems. 
the particulate. Preferably, the £?E£Z££££* ^ *« " percent by weight of 

[002, 1«.*^^^=S^S^ -M ^ 
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into the subterranean formation to limit or prevent the flowback of particulates to the wellbore during initial flowback 
prior to hardening and consolidation of the particulates by the hardenable resin. 

[0028] In one embodiment, the tackifying compound, when comprised of polyamides that contain reactive sites such 
as amine groups, may be admixed and contacted with a material that has multi-functional reactive sites which are 

5 capable of reacting with the reactive sites on the tackifying compound to form a hard reaction product which consolidates 
the agglomerates formed by the tackifying compound. A "hard reaction product" as used herein means that the reaction 
of the tackifying compound with the multifunctional material will result in a substantially nonflowable reaction product 
that exhibits a higher compressive strength in a consolidated agglomerate than the tackifying compound alone with 
the particulates. One means of evaluating the consolidated agglomerate to determine whether an increase in com- 

w pressive strength has occurred is through testing with a penetrometer. Samples may be prepared comprising particulate 
coated with the tackifying compound, multifunctional material and an admixture as described herein and penetrometer 
readings can be made using equipment such as a PWG Penetrometer from Precision Scientific Company, Chicago, 
Illinois. Comparison of the penetrometer readings readily demonstrates the change that has occurred as a result of 
the reaction. In this instance, the tackifying compound also functions as the hardenable resin. The material having 

15 multi-functional reactive sites include compounds such as aldehydes such as formaldehyde, dialdehydes such as 
glutaraldehyde, hemiacetals or aldehyde releasing compounds, diacid halides, dihalides such as dichlorides and di- 
bromides, polyacid anhydrides such as citric acid anhydride, epoxides and the like. Preferred compounds for use with 
polyamides containing reactive sites comprise furfuraldehyde, glutaraldehyde or aldehyde condensates and the like. 
The multi-functional compound is admixed with the tackifying compound in an amount of from about 0.01 to about 50 

20 percent by weight of the tackifying compound to effect formation of the reaction product. Preferably, the compound is 
present in an amount of from about 0.5 to about 1 percent by weight of the tackifying compound. 
[0029] The liquid or solution of tackifying compound and hardenable resin generally are incorporated with the par- 
ticulate in any of the conventional fracturing or gravel packing fluids comprised of an aqueous fluid, an aqueous foam, 
a hydrocarbon fluid or an emulsion, a viscosifying agent and any of the various known breakers, buffers, surfactants, 

25 clay stabilizers or the like. 

[0030] Generally the tackifying compound and hardenable resin may be incorporated into fluids having a pH in the 
range of from about 3 to about 1 2 for introduction into a subterranean formation. The compounds are useful in reducing 
particulate movement within the formation at temperatures from about ambient to in excess of 300PR It is to be under- 
stood that not every hardenable resin or tackifying compound will be useful over the entire pH or temperature range 

30 but every compound is useful over at least some portion of the range and individuals can readily determine the useful 
operating range for various products utilizing well known tests and without undue experimentation. 
[0031] The liquid or solution of tackifying compound and the hardenable resin generally are incorporated with the 
particulate as a simultaneous mixture by introduction into the fracturing or gravel packing fluid along with the particulate. 
Fracturing fluid slurries are introduced into the subterranean formation at a rate and pressure sufficient to create at 

35 least one fracture in the formation into which particulate then is introduced to prop the created fracture open to facilitate 
hydrocarbon production. Gravel packing treatments generally are performed at lower rates and pressures whereby 
the fluid can be introduced into a formation to create a controlled particle size pack surrounding a screen positioned 
in the wellbore where fracturing of the formation may or may not occur. The particulate pack surrounding the wellbore 
then functions to prevent fines or formation particulate migration into the wellbore with the production of hydrocarbons 

40 from the subterranean formation. 

[0032] The gravel packing treatment also may be performed without a screen in the wellbore. In such a screenless 
completion, the fluid generally is introduced into the wellbore to fill the perforations and wellbore to a level above the 
perforations and permitted to consolidate. The consolidated pack can then be drilled or reamed out to reopen the bore 
while providing a consolidated pack to screen fines and formation particulate from migrating into the wellbore. 

45 [0033] The tackifying compound may be introduced into the fluid before, after or simultaneously with introduction of 
the particulate into the fluid. The liquid or solution may be incorporated with the entire quantity of particulate introduced 
into the subterranean formation or it may be introduced with only a portion of the particulate, such as in the final stages 
of the treatment to place the intimate mixture in the formation in the vicinity of the wellbore. For example, the tackifying 
compound may be added to only the final 20 to 30 percent of the particulate laden fluid introduced into the formation 

so and the hardenable resin may be added to only the last 10 to 20 percent of the particulate laden fluid. In this instance, 
the intimate mixture will form a tail-in to the treatment which upon interaction within the formation with the particulate 
will cause the particles to bridge on the agglomerates formed therein and prevent movement of the particles into the 
wellbore with any produced fluids. The tackifying compound and hardenable resin may be introduced into the blender 
or into any flowline in which they will contact the material to be at least partially coated by the compounds. The com- 
55 pounds may be introduced with metering pumps or the like prior to entry of the treatment fluid into the subterranean 
formation. 

[0034] In an alternate embodiment, the particulate may be premixed with either the tackifying compound or the hard- 
enable resin prior to admixing with a treatment fluid and the other constituents for use in a subterranean formation. In 
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which then may be consolidated con^ol o^ 

be used to provide a controlled erosion of the treat* oZl^l^Tt ^r**"™*^^™ 11 ^ 6 ™ 
The flowback rate is controlled so as t provide a SSKJE EES*! ,8Cent 8 Perf ° rati ° n h 1,16 we,,b0re - 
compound but generaily is maintained b'Zl, ? T 

production of particulate from the formation. Tne erosion surpSS SKhEJES T*, C ° nfr °" ed 
to create a tunnel into the particulate in me formation n«nlTh,! I "* very uniform in nature and 

in me wellbore. After the KSSSJ SSZS^SSSSS T* ^ ^ °' perf ° rati0n 
high permeability passage or tunnel from iXZ^M^ *° PartM ° t0 Drovide a 

[0036] To further illustrate the present invention and no, by way of l.mitatton, the fo.lowing examples are provkled. 
EXAMPLE I 

is to be coated. The apparatus comprises! 1/2" SL^TS *' Up ° n Which ,he ,ackif y in 9 compound 

disposal line is blocked to tXSTEZZ s urrv SLt ' S C ° nneCted *° *" SOUrce of water and an 
within a lower ^tono^tTtovfC^^^ 10?*"*" *° tSe ,hf0U9h ,he in,et "<» «>««** 
source is removed ™!£fi 2£%Z!ttZ£!i ^ ? P ° rti0n ° f the ,ee is tne va <^ 
outlet then is swabbed &£Z£^£Z2 £j ^E£2?£ ^ <™ "« *> 
mlet and a controlled flow of water is initiated. Trie velocitTof the fJd i« 2L1 , PUmp ' ' S connected to « na 

first particle of particulate material is picked uVbvXS™!! £ V ,ncreased ^ugh the inlet until the 

of me resuspe^n velocity 
™s determines the baselfoM^ 

is refilled with particulate having a coating correspond3toaSou?o s 1- f term,nated ^ the W™t» 

applied thereto. Similar trends general* are 3 S^^TI^T W *^ rtto|,,rtW * 
about 3 percent, however, the 0 5 percent tevTwnfc 1 w m ££^!ir , T?' ni ^ *'* fr ° m ab0Ut 01 ,0 
ardization of the procedure. The test is r^a^TZ^Z ^T appl.cat.on range is preferred for stand- 
at which removal becomes con«nuous T " r6m0Val and the ve,oci * 

the initial or continuous baseline value The n^ ST»rlZ or decrease) then is determined based upon 
invention, and conventional Z^^^r^TTZ JP"" 9 the P referred of 
formations w«h 12/20 and «mS2?£ Te^l^Z nlZ h SUb,erranean 



TABLE I 



Percent Of Velocity Change At: 



3 
4 
5 
6 



8 
9 



10 



11 



Particulate Size 



20/40/mesh sand 



20/40 mesh sand 



20/40 mesh sand 
20/40 mesh sand 
20/40 mesh sand 
20/40 mesh sand 



20/40 mesh sand 



12/20 mesh sand 
12/20 mesh sand 



12/20 mesh sand 



12/20 mesh sand 



Coating Agent, % V/Wt 
Particulate 

None 



Starting of Sand Particle 
Transport 



1/2 percent polyamide 



1 percent polyamide 
1/2 percent phe nolic 
1 percent phenolic 
1/2 percent epoxy 



percent epoxy 



1/2 percent polyamide 
1 percent polyamide 



1/2 percent phenolic 



1 percent phenolic 



192 



271 
-9 



5.2 



228 
367 



42 



42 



Continuous Sand 
Transport 



222 



391 
IT 

^03" 

-1.2 



12.2 



173 
243 



22 



13 
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TABLE I (continued) 









Percent Of Velocity Change At: 


Test No. 


Particulate Size 


Coating Agent, % V/Wt 
Particulate 


Starting of Sand Particle 
Transport 


Continuous Sand 
Transport 


12 


12/20 mesh sand 


1/2 percent epoxy 


43 


30 


13 


12/20 mesh sand 


1 percent epoxy 


38 


15 



[0038] The data clearly illustrates the substantial increase in the critical resuspension velocity of a particulate coated 
with the tackifying compound in comparison to other known formation consolidation agents which require hardening 
to be effective. 

[0039] The test results clearly demonstrate the beneficial results achieved by practice of the method of the present 
invention with respect to proppant production from a simulated formation. 



EXAMPLE II 

[0040] The stabilization properties of the method of the present invention are determined by comparison to untreated 
sand and sand including a tackifying compound. The flowback velocity is measured in an American Petroleum Institute 
approved simulated fracture flow cell. The cell contains Ohio sandstone cores having a proppant bed size of about 1 .5 
inches in height, about 7 inches in length and about 0.25 inches in width between the cores. The bed is initially pre- 
packed with 20/40 mesh sand by introducing the sand into the cell in an aqueous slurry or a gelled fluid containing 40 
pounds of guar per 1000 gallons of aqueous fluid. The call is fitted with a 0.3 inch hole at one end to simulate a 
perforation. The hole is visible through a sight glass so that proppant production through the hole can be visually 
determined. 

[0041] The cell then was cleaned and packed with another proppant pack for testing. The tested materials are set 
forth in Table II, below. 



TABLE II 



SAMPLE 


PACKING FLUID 


ADDITIVES TO SAND, % BY WT. 
SAND 


FLOW RATE, ml/min AT WHICH 
FAILURE OCCURS 


1 


water 


None 


84 


2 


gel 


None 


90 


3 


gel 


1% by wt polyamide 


180 


4 


gel 


2% by wt polyamide 


384 


5 


gel 


1 % by wt polyamide and 1% out 
Bakelite 9282 FP resin 


>3000 1 


6 


gel 


1 % by wt polyamide and 1 % by wt 
Bakelite 9282 FP resin 


>26002 



1 • pack heated at 250°F for 72 hours before testing, no sand production during test 



2 - pack heated at 180°F for 4 hours before testing no sand production during test 
Claims 

1. A method of treating a subterranean formation in a well, which method comprises the steps of contacting the 
formation with a treatment fluid comprising a particulate, a liquid or solution of a tackifying compound comprising 
a polyamide, at least a portion of said particulate being at least partially coated by said compound such that the 
critical resuspension velocity of said at least partially coated particulate is increased by at least 50 percent when 
tested at a level of 0.5% active material by weight over said particulate alone with water; and a multifunctional 
material to react with at least a portion of said tackifying compound on said particulate to form a hard reaction 
product; depositing the tackifying compound-coated particulates in the subterranean formation; and flowing back 
fluid from the formation, the tackifying compound coated particulate retarding movement of at least a portion of 
the particulate within said formation and said multifunctional material causing a hard reaction product to form that 
subsequently consolidates at least a portion of the particulate within said formation. 
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